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grass, drops in their lee, and they continually push their way up
through the accumulated drift. At a height of about 60 feet the
sand can no longer draw up sufficient moisture by capillary action
to serve the plants, and when these die there is nothing to retain
the sand, so that there are few sand dunes more than 60 feet in
height. On the coast of Norfolk, sand hills 50-60 feet high occur ;
on the coast of Holland, some of the dunes are as much as 260 feet
high.
The breadth of the sand beds on the coasts varies from 3 to 5
miles. The form of sand dunes depends entirely on the intensity and
direction of the winds which produce them. In some cases the
sand is heaped up into mounds in rows ; in other cases the dunes
form, long, narrow ridges. When the speed of the wind is great
they form at right angles to the direction of the wind, but where
the intensity is less they may form parallel to its direction. In
Central Asia the sand frequently takes a crescent-shaped form,
the convex side facing the wind. Where the wind is irregular
the sand is merely piled in irregular masses.
Sand hills are chiefly found on the portions of the coast which
are exposed to the prevailing winds, the most important of those
in Britain, therefore, being on the west and south-westerly coasts,
as in Devonshire, Wales, Cumberland, Lancashire. The last
named forms a good example of wind-blown sands. The material
composing these beds has been derived from three sources :
1.  Sea-eroded material from the Cheshire and adjacent coasts.
2.  Muviatile material.
3'. Tidal material due to the shallowness of the sea on this coast.
The chief source is undoubtedly the second, viz. river-borne
material from the higher parts of the Pennine Range where the
rivers Kibble, Irwell, and Mersey rise. Repeated micro-examina-
tions of the sands by J. Lomas prove conclusively that they are
derived from the Millstone Grit formation. As the Pennine rocks
are denuded, the clay is deposited on the Crossens shore as " slutch,"
and the greater part of the sand is deposited in sand banks at the
mouths of the Dee, Mersey, and Ribble. Sea currents, the tides,
sun, and wind do the rest in piling the sand into dunes along the
north-western shores of the Mersey and the Ribble.
The mean direction of the prevailing winds just south of west
is well indicated by the inclination of the trees in unsheltered
positions along this coast. Twenty years' records show that
nearly all the winds of sand-lifting force come from the south-west
and west. The hill ranges accordingly show a steep side on the
west-south-west or prevailing wind side, whilst on the leeward
or landward side a long slope is usually developed.
Among other extensive sand-hill ranges in Britain are those
found on the north coast of Cornwall and between Nairn and the
river Findhorn in Scotland. The largest sand-hill ranges elsewhere
are found on the Ayrshire, Aberdeenshire, Lincolnshire (very low),
Norfolk, Suffolk, and Glamorganshire (very high) coasts.